For each sample, apatite and zircon was extracted via standard procedures and mounted in epoxy, polished, and imaged by BSE and CL techniques (Fig. A-3 ). For samples MG1 and SS3, the discrete mesosome and leucosome components were analysed separately.
Whole rock Geochemistry
Samples for bulk rock geochemical analyses were powdered using a tungsten-carbide ring mill. Bulk rock samples were analyzed at the Intertek Genalysis Laboratory Services, Australia, following a customized litho-geochemical package (LITH/204x). XRF was used to analyse the major elements and FeO was determined via acid digestion and titration. Trace elements were quantified by ICP-OES and ICP-MS via dissolution of fused borate lithium glass. Acid digestion of rock powder, followed by ICP-OES and ICP-MS, was applied to quantify Co, Ni, Cu, Zn, Li, and Pb. The relative analytical error for major and trace elements is 1% and 1-8%, respectively, and for elements with very low concentrations (lower than 0.1 ppm) up to 10%. Detection limits for all the analyzed elements as well as the results of the analyzed internal standard material BB1 and KG1 (Morris, 2007) are given in Table A-1. Whole rock compositions for the mafic and felsic regions of samples SS3 and MG1 are given in Table A-1. Importantly, aluminum saturation indices for the mafic regions of SS3 and MG1 (0.76 and 0.64, respectively) overlap with ASI values typically found in mafic rocks of the HMB (e.g., Shimura et al., 2004, Kojima and Shimura 2014) . Similarly, chondrite normalized trace element patterns and major element concentrations, such as MgO, Fe 2 O 3 and CaO, for SS3 and MG1 fall within the expected range for typical mafic rocks from the region.
Whole rock Nd and Hf isotopes
The Sm-Nd and Lu-Hf isotope data were obtained from 250 mg powder splits, closely following the method outlined by Vervoort et al. (2011) . In brief, rock powders were dissolved at high pressure in steel-jacketed Teflon digestion vessels with a 10:1 mix of concentrated HF and HNO3 at 150°C for 5 days. After conversion from fluoride to chloride form, samples were spiked with mixed 149 Nd and 176 Hf tracers and fluxed on a hotplate at 120°C for 2-3 days. Hf, Lu-Yb, and the light REE (LREE) were initially separated on cation exchange columns using AG 50W-X12 resin. Hf aliquots were further purified using columns with Ln spec resin following the methods of Münker et al. (2001) . Lu was separated from Yb on columns with Ln spec resin (Vervoort et al., 2004) . Nd and Sm were separated from the LREE aliquot on columns with Ln spec resin, mirroring the procedure using HDEHP-coated Teflon powder and HCl (Vervoort and Blichert-Toft, 1999 ).
All isotope analyses were conducted using a Thermo-Scientific Neptune multicollector (MC)-ICPMS. Nd analyses were corrected for mass fractionation using 146 Nd/ 144 Nd = 0.7219 and normalized using an in-house Ames Nd solution tied to the La Jolla Nd reference solution. Sm analyses were corrected for fractionation using 147 Sm/ 152 Sm = 0.56081. Whole-rock Hf analyses were corrected for mass fractionation using 179 Hf/ 177 Hf = 0.7325 (Patchett and Tatsumoto, 1983) and normalized using the JMC-475 standard. Lu measurements were made according to the procedure of Vervoort et al. (2004) . All mass fractionation corrections were made using the exponential law.
U-Pb geochronology (zircon) (SHRIMP II, Tokyo)
Analytical methods for zircon (U-Th)-Pb analysis by SHRIMP II at NIPR (samples HD9 and HD20) closely follow (Ishizuka et al., 2011) . To summarise, a primary O 2 -ion beam with a surface current of ca. -3 nA was used to produce 25 × 20 µm flat-floored oval craters. Reference zircon FC1 ( 206 Pb/ 238 U age = 1099 Ma, Paces and Miller, 1989 ) was used to calibrate Pb/U ratios of sample zircons, and U concentrations were calibrated against zircon standard SL13 (238 ppm). Mass resolution (ΔM/M) on 206Pb was >5000, with a sensitivity of approximately 20cps/ppm/nA of primary beam current. Reduction of raw data for standards and samples was performed using the SQUID v.1.12a (Ludwig, 2001), and Isoplot v.3.71 (Ludwig, 2003) 
U-Pb geochronology (zircon) (Cameca 1270, Edinburgh)
The U-Pb isotope data for samples MG1 and SS3 were obtained with a Cameca ims 1270 ion microprobe housed in the School of Geosciences, University of Edinburgh.
Operating conditions and analytical protocols were as described by Hinton et al. (2006) and Kemp et al. (2007) . Each analysis was about 28 minutes in duration (including a preliminary 2 minute, 15 µm raster across the analysis site) and employed a 4 nA primary O 2 -ion beam current and Kohler illumination to produce a spot approximately 20 µm in diameter on the sample. O 2 flooding was used to enhance the Pb ion yield by a factor of two. Isotope ratios were measured over 20 cycles, the first five being rejected to minimize surficial common lead contamination. The Pb/U calibration was performed relative to the Geostandards zircon 91500, which was analysed after 3-4 analyses of sample zircons. Forty-two analyses of 91500 over two separate analytical sessions yielded a weighted average 207 Pb/ 206 Pb age of 1062.7 ± 6.6 Ma (95% conf., MSWD = 1.7, a common lead correction based on the measured abundance of 204 Pb was applied), identical to the TIMS age reported by Weidenbeck et al.
To correct for instrumental mass fractionation and within-session drift, all data were normalised to a reference zircon, Geostandards zircon 91500 (δ 18 O VSMOW = 9.86 ± 0.11‰, Wiedenbeck et al., 2007) , which was assumed to be homogeneous under the analytical conditions employed. Chips of this zircon were embedded into grain mounts and analysed (in blocks of five to ten) to bracket every 10-15 measurements on the sample zircons. 
Sm-Nd isotope analysis (LAICPMCMS)
We conducted in situ laser ablation analyses on polished apatite and monazite grains embedded in epoxy pucks following the procedures described in Hammerli et al. (2014) at the Advanced Analytical Centre (AAC), James Cook University and at the University of Western Australia (UWA). At both laboratories, the grains were analysed for 60 s using spot sizes of 15-110 µm, pulse rates of 4 Hz and a laser energy density at the sample surface site of ~5 J/cm 2 . At the AAC, the typical He flow rate was ~0.8 l/min and optimized daily, the N 2 flow, added prior to transport to plasma, was set to ~0.008 l/min. Analytical conditions at UWA and JCU are given in table A-7. The mass bias and interference were corrected according to Fisher et al. (2011 
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